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CLAIMS 



[Claim(s)] 

[Claim 1]Have the following, and a control means detects this, when multichannel headphone are connected to said 

1 st output connection means, A sound system which detects this when 2 channel headphone are connected to said 
2nd output connection means, and is characterized by constituting so that the selection control of the 
regenerative-signal state of a signal processing means may be carried out corresponding to each connection. 

A signal processing means which is the sound system which constituted multichannel headphone and 2 channel 
headphone so that connection was possible, processes a regenerative signal corresponding to a sound source of a 
multichannel, and outputs a multichannel or a sound reproduction signal of two channels. 

Multichannel amplifier which amplifies a sound reproduction signal of a multichannel outputted from this signal 
processing means. 

The 1 st output connection means connected to an output of this multichannel amplifier. 

2 channel amplifier which amplifies a sound reproduction signal of two channels, the 2nd output connection means 
connected to an output of this 2 channel amplifier, and a control means which controls said signal processing 
means. 

[Claim 2]The sound system according to claim 1 by which it is constituting [ so that acoustic image static control 
was possible ] characterized so that it may be orientated in a position which an acoustic image left, when said 
control means hears a sound reproduction signal of a multichannel outputted from said signal processing means by 
headphone. 

[Claim 3]Said control means acoustic image static control in the state of one. When connection of said 1st output 
connection means is detected, It controls to become the acoustic image static control coefficient which doubled 
said signal processing means with the characteristic of multichannel headphone. When the controlled sound 
reproduction signal concerned is outputted via multichannel amplifier and connection of said 2nd output connection 
means is detected, It controls to become the acoustic image static control coefficient which doubled said signal 
processing means with the characteristic of 2 channel headphone. The sound system according to claim 2 by which 
it is constituting [ so that the controlled sound reproduction signal concerned might be outputted via 2 channel 
amplifier and a sound reproduction signal might be outputted corresponding to a connected state of each 
headphone ] characterized. 

[Claim 4]When said control means is in an acoustic image static control state and connection of both said 1 st 
output connection means and said 2nd output connection means is detected, Control to become the acoustic image 
static control coefficient which doubled said signal processing means with the characteristic of multichannel 
headphone, and output the controlled sound reproduction signal concerned to the 1st output connection means via 
multichannel amplifier, and. To said 2nd output connection means, a sound reproduction signal of a channel by which 
an acoustic image normal position state outputted to a loudspeaker of a forward left right channel among sound 
reproduction signals of a multichannel was controlled, The sound system according to claim 2 by which it is 
constituting [ so that it might output via 2 channel amplifier ] characterized. 

[Claim 5]Said control means acoustic image static control in the state of OFF, The sound system according to claim 
2 by which it is constituting [ so that signal processing of a mix down of a multichannel signal into which said signal 
processing means was inputted might be performed and control changed and outputted to a sound reproduction 
signal of two channels doubled with the acoustic feature of 2 channel headphone might be performed ] 
characterized. 

[Claim 6]The sound system according to claim 5 by which it is constituting [ so that it might be outputted to a 
loudspeaker of a forward left right channel of said 1st output connection means ]-sound reproduction signal of two 
channels outputted from said signal processing means characterized. 

[Claim 7]Control of said signal processing means by said control means, When hearing a sound reproduction signal of 
a multichannel outputted from said signal processing means by headphone, constitute it so that acoustic image 
static control is possible, so that it may orientate in a position which an acoustic image left, and. When connection 
of only said 2nd output connection means is detected, The sound system according to claim 1 by which it is 
constituting [ so that signal processing of a mix down by an inputted multichannel signal might be performed and 
control changed and outputted to 2 channel audio signals cried with the acoustic feature of 2 channel headphone in 
one voice might be performed ] characterized. 

[Claim 8] Control of said signal processing means by said control means, So that it may be orientated in a position 
which an acoustic image left when hearing a sound reproduction signal of a multichannel outputted from said signal 
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processing means by headphone. When it constitutes so that acoustic image static control is possible, and 
connection of said 1 st output connection means is detected, or when connection of both said 1 st output connection 
means and the 2nd output connection means is detected, The sound system according to claim 1 having controlled 
to become the acoustic image static control coefficient doubled with the characteristic of multichannel headphone, 
and constituting so that an initial value may be set as the center of acoustic image normal positions. 
[Claim 9]Said signal processing means so that the regenerative signal may be processed corresponding to a sound 
source of two or more multichannels, A decoder which decodes a digital multichannel audio signal, and an A/D 
converter which changes an analog multichannel audio signal into a digital signal. Have DSP (digital signal processor) 
which changes an inputted multichannel audio signal into a predetermined multichannel audio signal or 2 channel 
audio signals, and said DSP, The sound system according to claim 1 to 8 by which it is constituting [ so that 
processing of a regenerative signal might be changed corresponding to connection of multichannel headphone or 2 
channel headphone ] characterized. 

[Claim 1 0]The sound system according to claim 9 characterized by constituting the front left, the last right, the back 
left, and each sound reproduction signal for the back rights so that an output is possible corresponding to a 
loudspeaker of multichannel headphone characterized by comprising the following. 

A transfer function correction circuit which mainly reproduces the acoustic feature of a direct sound ingredient from 

two or more loudspeakers which installed said DSP in a prescribed position to a listener close to his ears. 

A reflected-sound additional circuit which mainly reproduces the acoustic feature of a reflected-sound ingredient 

from two or more loudspeakers installed in a prescribed position to a listener close to his ears. 

An adding and subtracting circuit which subtracts, adds and outputs each signal of a multichannel. 

having a delay circuit which outputs an inputted surrounding-signals ingredient via a highpass filter — right-and-left 

the order of each — a loudspeaker. 

[Claim 11]The sound system according to claim 1 to 10 independence or constituting [, respectively another side is 
plurality, and one side is plurality independently, carried out multiple connection of two or more cases to each 
amplifier, and ] characterized by said 1 st output connection means and the 2nd output connection means, 
respectively. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the !nvention]This invention relates to the sound system which has a regenerative function of a 
multichannel sound reproduction signal, and constituted multichannel headphone and 2 channel headphone so that 
connection was possible. 
[0002] 

[Description of the Prior Art]In recent years, in playback equipment, such as DVD (VIDEO, AUDIO), the multichannel 
audio signal represented by sound coding systems, such as Dolbey AC-3 and DTS, has come to be treated. Two or 
more loudspeakers are usually used for reproduction of this multichannel audio signal the front and behind a 
televiewer (it uses one loudspeaker at a time for every channel signal). 

[0003]For example, six loudspeakers are needed when carrying out loudspeaker reproduction of the 5.1 Channel 
audio signals, such as Dolbey AC-3 and DTS. 

[0004] However, all televiewers cannot arrange six loudspeakers (the amplifier for driving a loudspeaker, etc. are 
included) from the reasons of a housing situation etc. Usually, since conventional audio equipment, such as CD, is 
based on the right-and-left 2 channel signal, if it is at least two loudspeakers, most televiewers can arrange it 
However, the sound field effect for which it wishes even if it reproduces a multichannel signal by two loudspeakers 
as it is is not acquired. 

[0005]When enjoying DVD at midnight, for example, it is also considered from the reasons of a nuisance to the 
neighbors etc. that Ryo Oto reproduction cannot be performed in a loudspeaker. In this case, if headphone are used, 
the problem of volume is solvable, but a multichannel signal must be reproduced by the loudspeaker of two right and 
left of headphone, and the effect for which it wishes is not acquired. The problem of being at least as head private 
decision of an acoustic image peculiar to headphone occurs. 

[0006]Therefore, the sound system which has a signal processor which reproduces multichannel audio signals, such 

as Dolbey AC-3 and DTS, with two a loudspeaker or 2 channel headphone is proposed variously. 

[0007]What was constituted by the multichannel headphone of the structure which provided the loudspeaker of the 

right and left of headphone forward and backward so that it might reproduce is proposed. 

[0008] 

[Problem(s) to be Solved by the Invention]In such a sound system, by headphone, in order to acquire the optimal 
sound field effect, Carry out signal processing of the audible signal of a multichannel sound source so that an 
acoustic image may be orientated in the position besides the head which separated, and the loudspeaker of the right 
and left of headphone also by the multichannel headphone of the structure established forward and backward. To 
enable it to reproduce also with 2 usual channel headphone is demanded. 

[0009]This invention satisfies such a demand and is made also by multichannel headphone for the purpose of 
providing the sound system which can acquire the optimal sound field effect also with 2 channel headphone. 
[0010] 

[Means for Solving the Problem]In order to solve this technical problem a sound system of this invention. It is the 
sound system which constituted multichannel headphone and 2 channel headphone in claim 1 so that connection 
was possible, A signal processing means which processes a regenerative signal corresponding to a sound source of 
a multichannel, and outputs a multichannel or a sound reproduction signal of two channels, Multichannel amplifier 
which amplifies a sound reproduction signal of a multichannel outputted from this signal processing means, The 1 st 
output connection means connected to an output of this multichannel amplifier, 2 channel amplifier which amplifies a 
sound reproduction signal of two channels, and the 2nd output connection means connected to an output of this 2 
channel amplifier, Have a control means which controls said signal processing means, and a control means, This is 
detected when multichannel headphone are connected to said 1st output connection means, When 2 channel 
headphone are connected to said 2nd output connection means, this is detected, and it constitutes so that the 
selection control of the regenerative-signal state of a signal processing means may be carried out corresponding to 
each connection. 

[0011]This has the operation that optimal sound field effect can be acquired as a reproduction state according to 
the acoustic feature of each headphone, corresponding to connection of multichannel headphone and 2 channel 
headphone. 

[0012]In claim 1, the invention according to claim 2 said control means. So that it may be orientated in a position 
which an acoustic image left, when hearing a sound reproduction signal of a multichannel outputted from said signal 
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processing means by headphone. By constituting so that acoustic image static control is possible, and changing a 
regenerative signal into an acoustic image static control state, though it is reproduction by headphone, it has the 
operation of controlling to orientate an acoustic image in a position besides the head which separated, and 
heightening the sound field effect more. 

[001 3]In claim 2, the invention according to claim 3 said control means. When connection of said 1 st output 
connection means is detected in the state of one of acoustic image static control, It controls to become the 
acoustic image static control coefficient which doubled said signal processing means with the characteristic of 
multichannel headphone. When the controlled sound reproduction signal concerned is outputted via multichannel 
amplifier and connection of said 2nd output connection means is detected. It controls to become the acoustic image 
static control coefficient which doubled said signal processing means with the characteristic of 2 channel 
headphone. The controlled sound reproduction signal concerned is outputted via 2 channel amplifier, It constitutes 
so that a sound reproduction signal may be outputted corresponding to a connected state of each headphone, 
Irrespective of a multichannel and two channels, control of the acoustic image normal position can be performed and 
it has the operation that acoustic image static control can moreover be performed according to the characteristic of 
each headphone of being connected. 

[0014]The invention according to claim 4 said control means. When connection of both said 1st output connection 
means and said 2nd output connection means is detected in the state of acoustic image static control, Control to 
become the acoustic image static control coefficient which doubled said signal processing means with the 
characteristic of multichannel headphone, and output the controlled sound reproduction signal concerned to the 1 st 
output connection means via multichannel amplifier, and. To said 2nd output connection means, a sound 
reproduction signal of a channel by which an acoustic image normal position state outputted to a loudspeaker of a 
forward left right channel among sound reproduction signals of a multichannel was controlled, It constitutes so that 
it may output via 2 channel amplifier, and it has the operation that especially a sound field effect of the acoustic 
image normal position can reproduce an acoustic field of the direction of the front in the characteristic of 
remarkable multichannel headphone. 

[0015]The invention according to claim 5 said control means, In the state of OFF of acoustic image static control, 
perform signal processing of a mix down of a multichannel signal into which said signal processing means was 
inputted, and. It constitutes so that control changed and outputted to a sound reproduction signal of two channels 
doubled with the acoustic feature of 2 channel headphone may be performed, and it has the operation that 
reproduction by the stereo-sounds place effect by two usual channels can be performed. 

[001 6] A sound reproduction signal of two channels with which the invention according to claim 6 is outputted from 
said signal processing means is constituted so that it may be outputted to a loudspeaker of a forward left right 
channel of said 1st output connection means, and it has the same operation as claim 5. 

[0017]Control of said signal processing means according [ the invention according to claim 7 ] to said control 
means. When hearing a sound reproduction signal of a multichannel outputted from said signal processing means by 
headphone, constitute it so that acoustic image static control is possible, so that it may orientate in a position 
which an acoustic image left, and. When connection of only said 2nd output connection means is detected, Perform 
signal processing of a mix down by an inputted multichannel signal, and. Constitute so that control changed and 
outputted to 2 channel audio signals cried with the acoustic feature of 2 channel headphone in one voice may be 
performed, and regardless of turning on and off of acoustic image static control, only by only the 2nd output 
connection means being connected, It has the operation that reproduction by the stereo-sounds place effect by two 
usual channels can be performed. 

[001 8] Control of said signal processing means according [ the invention according to claim 8 ] to said control 
means, So that it may be orientated in a position which an acoustic image left, when hearing a sound reproduction 
signal of a multichannel outputted from said signal processing means by headphone, When it constitutes so that 
acoustic image static control is possible, and connection of said 1 st output connection means is detected, or when 
connection of both said 1st output connection means and the 2nd output connection means is detected, Control to 
become the acoustic image static control coefficient doubled with the characteristic of multichannel headphone, 
and. It has the operation that a state of acoustic image static control can always be set as a main predetermined 
control state, by constituting so that an initial value may be set as the center of acoustic image normal positions, 
and connecting the 1 st output connection means. 

[001 9]The invention according to claim 9 said signal processing means, So that the regenerative signal may be 
processed corresponding to a sound source of two or more multichannels, A decoder which decodes a digital 
multichannel audio signal, and an A/D converter which changes an analog multichannel audio signal into a digital 
signal, It has DSP (digital signal processor) which changes an inputted multichannel audio signal into a predetermined 
multichannel audio signal or 2 channel audio signals, Said DSP is constituted so that processing of a regenerative 
signal may be changed corresponding to connection of multichannel headphone or 2 channel headphone, By being 
able to process as a sound source of a multichannel audible signal corresponding to both a digital multichannel audio 
signal and an analog multichannel audio signal, and changing processing according to a kind of headphone by DSP. 
Since signal processing is always possible near the maximum operation amount, when there are few input channels, 
it has the operation that accuracy and an effect of signal processing can be improved. 

[0020]The invention according to claim 10 said DSP, A transfer function correction circuit which mainly reproduces 
the acoustic feature of a direct sound ingredient from two or more loudspeakers installed in a prescribed position to 
a listener close to his ears, A reflected-sound additional circuit which mainly reproduces the acoustic feature of a 
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reflected-sound ingredient from two or more loudspeakers installed in a prescribed position to a listener close to his 
ears, It has an adding and subtracting circuit which subtracts, adds and outputs each signal of a multichannel, and a 
delay circuit which outputs an inputted surrounding-signals ingredient via a highpass filter, before and after the right 
and left of each corresponding to a loudspeaker of multichannel headphone which has a loudspeaker, In [ constitute 
the front left, the last right, the back left and each sound reproduction signal for the back rights so that an output 
is possible, and ] especially acoustic image static control, When there are few channels, tap numbers of each digital 
filter which constitutes a transfer function correction circuit can be enlarged, or the number of reflected sounds by 
a reflected-sound additional circuit can be increased, and it has the operation that the acoustic image normal 
position effect, tone quality, and a sense of distance and a spreading feeling can be improved. 

[0021]The invention according to claim 1 1 said 1st output connection means and the 2nd output connection means, 
It has independence or the operation that another side is plurality, one side is plurality independently, respectively, 
multiple connection of two or more cases is carried out to each amplifier, they are constituted, and each output 
connection means can be used according to a using form of a sound system increasing suitably, respectively! 
[0022] 

[Embodiment of the Invention]An embodiment of the invention is described using drawing 4 from drawing 1 below. 
[0023](Embodiment 1 ) The block diagram of a sound system [ in / in drawing 1 / a 1 st embodiment of this 
invention ], the block diagram in which drawing 2 shows the important section connecting relation, the block diagram 
in which drawing 3 shows the composition in DSP, and drawing 4 show the flow chart explaining setting out of the 
signal-processing characteristic corresponding to a connected state. 

[0024]In drawing 1 , 1 shows the main part of a sound system, from the sound source of a DVD player (video or 
audio) etc., inputs a multichannel audio signal, performs the signal processing, and it amplifies and it outputs. 2 For 
example, the multichannel headphone constituted by four loudspeakers which have a loudspeaker forward and 
backward in right and left, respectively, 3 is 2 channel headphone which constituted one loudspeaker right and left, 
both these headphone 2 and 3 are connected to the main part 1 of a sound system, and the outputted audio signal 
is reproduced. 

[0025]The input circuit where 4 inputs a digital multichannel audio signal and an analog multichannel audio signal 
from the sound source of two or more multichannels in the main part 1 of a sound system. The decoder in which 5 
decodes a digital multichannel audio signal, the A/D converter from which 6 changes an analog multichannel audio 
signal into a digital signal, DSP (digital signal processor) which changes into a predetermined multichannel audio 
signal or 2 channel audio signals the multichannel audio signal into which 7 was inputted, and 8 are D/A converters 
which change into an analog voice signal the digital sound signal changed by DSP7. Here, the decoder 5, A/D 
converter 6, DSP7, and D/A converter 8 constitute the signal processor. 

[002 6] Although 9 is multichannel amplifier which amplifies the multichannel audio signal outputted via D/A converter 
8 and the amplified signal is outputted to the 1st output connection means 10 that consists of connectors. Multiple 
connection of the 1st output connection means 10 is carried out, it has it two pieces, and simultaneously, the 
output of a multichannel signal consists of this example so that connection with the two multichannel headphone 2 
is possible. 1 1 is 2 channel amplifier which amplifies 2 channel audio signals outputted via D/A converter 8, and the 
amplified signal is outputted to the 2nd output connection means 12 that consists of jacks, although the 1st output 
connection means 10 was here considered as the composition which has two pieces and the 2nd one output 
connection means 12 — this — respectively — independence — or another side may be plurality, one side may be 
plurality independently, respectively, multiple connection of two or more cases is carried out to the output of each 
amplifier 9 and 1 1 , and they are constituted. 

[0027]13 is a control means which consists of microcomputers, controls DSP7 which constitutes a signal processor, 
and it performs control of the change of a sound source inputted into the input circuit 4, control of the multichannel 
amplifier 9, control of the 2 channel amplifier 1 1, etc. The acoustic image static control coefficient etc. which 14 is a 
memory and were doubled with the characteristic of multichannel headphone or 2 channel headphone are 
memorized, The acoustic image static control coefficient doubled with the characteristic of the headphone 
corresponding to selection of multichannel headphone or 2 channel headphone at the time of signal processing in 
DSP7 mentioned later is read into DSP7 via the control means 13. 15 is a control means which consists of a push 
button switch, a key, etc., and operates input change of two or more sound sources, acoustic image static control 
mode change, distance control of acoustic image normal positions, power supply switching, etc. 1 6 is a displaying 
means and displays switching modes, the level of a sound, an acoustic image normal position state, etc. 
[0028]The multichannel headphone 2 correspond to both sides of the listener's A head, It is constituted by the four 
loudspeakers 2a arranged forward and backward, respectively. 2b, and 2c and 2d, and the connector 1 7 is connected 
at the tip of that headphone cord 2e, and this connector 1 7 is constituted so that connection with the above- 
mentioned connector 10 is possible. Therefore, the multichannel audible signal outputted via the multichannel 
amplifier 9 is renewable by the multichannel headphone 2 concerned by connecting the connector 1 7 of the 
multichannel headphone 2 to the connector 10. The 2 channel headphone 3 constitute the one loudspeakers 3a and 
3b right and left, have connected the plug 18 at the tip of that headphone cord 3e, and to the above-mentioned jack 
12, constitute this plug 18 so that connection is possible. Therefore, the two-channel audible signal outputted via 
the 2 channel amplifier 1 1 is renewable with the 2 channel headphone 2 concerned by connecting the plug 18 of the 
2 channel headphone 3 to the jack 12. 

[0029]Here, by connecting the connector 17 to the connector 10. it is constituted so that the control means 13 can 
detect the connected state, and it is constituted so that the control means 13 can detect similarly the connected 
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state over the jack 12 of the plug 18. By detection of these connection, connection of the multichannel headphone 2 
or connection of the 2 channel headphone 3 can detect by the control means 1 3. 
[0030]Next, the connecting relation shown in drawing 2 is explained. 

[0031] Although DSP7 changes the inputted multichannel audio signal into a predetermined multichannel audio signal 
or 2 channel audio signals. Correspond to the kind (namely, the kind, the sampling frequency, or the number of 
channels of a sound coding system) of inputted multichannel of a sound source, and. The contents of the signal 
processing are set up corresponding to the characteristic of the connected multichannel headphone 2 or the 2 
channel headphone 3. The output as a result of signal processing by this DSP7, It will be outputted as an object for 
multichannels as four audio signals, front left sound signal floor line, front right sound signal FR, surround left sound 
signal SL and surround right sound signal SR, and the audio signals L and R on either side will be outputted as an 
object for two channels. And each audio signal outputted from DSP7 is outputted to the connector 10 and the jack 
12 via the multichannel amplifier 9 and the 2 channel amplifier 11 from D/A converter 8. 

[0032]Here, since the amplifier for front left sound signal floor line and front right sound signal FR is constituted as 
BTL amplifier in the multichannel amplifier 9, the number of output terminals is two, and since it has a terminal for 
connection detection, 8 terminal a-h has the connector 10. That is, it is the terminals a and b for signal floor line, 
the terminals c and d for signal FR, the terminal e for signal SL, the terminal f for signal SR, the terminal g for 
connection detection, and the terminal h for a ground, and the terminal g for connection detection is connected to 
the 1 st output connection means sensing input of the control means 1 3 before long. And by considering the 
connector 17 as well as the connector 10 as 8 terminal composition, being connected to the multichannel 
headphone 2 so that it may illustrate, and connecting the terminal g and the terminal h by the connector 17 side, 
When the connector 1 7 is connected to the connector 10. the terminal g by the side of the connector 10 will be 
connected to grounding terminal h, a control means will detect connection with this ground, and, as a result, the 
connection (namely, connection of the multichannel headphone 2) with the connector 10 of the connector 17 will be 
detected. 

[0033]It is connected to the terminals a and b of the jack 12 via the 2 channel amplifier 11 from D/A converter 8, 
and the signals L and R outputted from DSP7 connect the terminal c in this jack 12 to the 2nd output connection 
means sensing input of the control means 1 3, and are using the terminal d as the terminal for a ground. The 
terminals a and b for signals which the plugs 1 8 are three terminals of the usual stereo plug, and are connected to 
the terminals a and b of the jack 12. Have the terminal c for a ground, are making this terminal c into the common 
terminal of the terminals c and d of the jack 12, and it is connected to the 2 channel headphone 3, and so that it 
may illustrate by the common terminal c by the side of that plug 18. When the plug 18 is connected to the jack 12, 
the terminal c by the side of the jack 12 will be connected to grounding terminal d, a control means will detect 
connection with this ground, and, as a result the connection (namely, connection of the 2 channel headphone 3) 
with the jack 12 of the plug 18 will be detected. 

[0034]Next, the example of composition of DSP7 shown in drawing 3 is explained. 

[0035]The multichannel audio signal inputted into DSP7 (it sub-woofer-signal-SWi(s) and) Center signal Ci, the front 
left signal FLi, the front right signal FRi, He is trying to process the surround left signal SLi and the surround right 
signal SRi by the low pass filter 19, the transfer function correction circuit 20, the reflected-sound additional circuit 
21, the adding and subtracting circuit 22, the highpass filter 23, and the delay circuit 24. And the multichannel audio 
signal (four audio signals, front left sound signal floor line, front right sound signal FR, surround left sound signal SL, 
and surround right sound signal SR) as an object for the output to the multichannel headphone 2 mentioned above is 
outputted, and. The audio signals L and R on either side will be outputted as an object for two channels. Here, the 
normal positions (distance in the position outside the head) of the acoustic image at the time of reproducing by the 
headphone 2 and 3 are set up by processing of the transfer function correction circuit 20 and the reflected-sound 
additional circuit 21, and the control factor of the normal-positions setting out is memorized by the above- 
mentioned memory 14. 

[0036]The transfer function correction circuit 20 is what performs processing for mainly reproducing the acoustic 
feature of the direct sound ingredient from two or more loudspeakers installed in the prescribed position to a 
listener close to his ears, For example, it comprises two or more digital filters, and according to the kind, the 
sampling frequency, or the number of channels of a sound coding system, it is constituted so that the tap numbers 
of each of said digital filter may be adjusted. Even if it corresponds to detection of connection of the multichannel 
headphone 2 mentioned above, and detection of connection of the 2 channel headphone 3 and responds to the 
characteristic of the head one, as it should correspond to the characteristic, it constitutes by adjusting the tap 
numbers of each digital filter similarly. Here, if fixed, then the number of channels decrease the throughput as the 
whole, the tap numbers of each digital filter can be enlarged and the accuracy and the effect of signal processing 
can be improved, for example. 

[0037]The reflected-sound additional circuit 21 is what performs processing for mainly reproducing the acoustic 
feature of the reflected-sound ingredient from two or more loudspeakers installed in the prescribed position to a 
listener close to his ears, For example, it comprises two or more delay devices and variable attenuators by which 
the series connection was carried out, and according to the kind, the sampling frequency, or the number of channels 
of a sound coding system, it constitutes so that the number of said delay device and variable attenuator may be 
adjusted. Even if it corresponds to detection of connection of the multichannel headphone 2 mentioned above, and 
detection of connection of the 2 channel headphone 3 and responds to the characteristic of the head one, as it 
should correspond to the characteristic, it constitutes by adjusting similarly. Here, if fixed, then the number of 
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channels decrease the throughput as the whole, the number of reflected sounds can be increased and the acoustic 
image normal position effect, tone quality, and a sense of distance and a spreading feeling can be improved, for 
example. 

[0038]The adding and subtracting circuit 22 by the transfer function correction circuit 20 and the reflected-sound 
additional circuit 21. By addition and subtraction of the signal of each six channels of 5.1 Channel with which 
inputted post-processing was performed, front left sound signal floor line for a headphone input in which each of the 
inputted signal was reflected, and front right sound signal FR will be outputted. 

[0039]The surround left signal SLi and the surround right signal SRi among the inputted multichannel audio signals, 
Via the low pass filter 19, input transfer function correction circuit 20, and he carries out signal processing, and is 
trying to output via the delay circuit 24 via the highpass filter 23 as surround left sound signal SL and a surround 
right sound signal SR. Namely, as surround left sound signal SL of this output side, and a surround right sound signal 
SR. He is trying to output only a high-frequency component among the surround left signal SLi of an input side, and 
the surround right signal SRi, and the high-frequency component of the input signal was being reflected in front left 
sound signal floor line of an output side, and front right sound signal FR. 

[0040]The subwoofer signal SWi among the inputted multichannel audio signals and the center signal Ci, It is 
reflected in front left sound signal floor line of an output side, and front right sound signal FR, and corresponds to 
the characteristic of headphone that the front left sound signal floor line and front right sound signal FR are 
inputted, In the case of the multichannel headphone 2, the audio signal of a center channel is also reproduced with 
the front loudspeaker 2a and 2b, and, in the case of ** and the 2 channel headphone 3, the loudspeakers 3a and 3b 
on either side are reproduced similarly. 

[0041]By DSP7 constituted as mentioned above, especially by processing of the transfer function correction circuit 
20 and the reflected-sound additional circuit 21. The normal positions (distance in the position outside the head) of 
the acoustic image at the time of reproducing by the headphone 2 and 3 are set up, and the control means 13 
performs setting out of the acoustic image normal position, i.e., the selection control of a reproduction state. 
[0042]The 1st of the selection control by the control means 13 is the input change corresponding to the sound 
source of the multichannel inputted, This is an output signal of a DVD player (video or audio), an output signal of a 
digital broadcasting receiver, etc., and the sound coding system of a multichannel, It is AC-3, DTS, the Dolby 
proiogic, etc., and correspond to the input, and the input circuit 4 is switched by the selection operation of the 
control means 1 7, and signal processing of DSP7 is set up. 

[0043]On-off control in the acoustic image static control mode by the control means which sets up whether the 2nd 
of a selection control performs acoustic image static control is performed, and the acoustic image static control is 
in the state of one, It is what sets up the normal positions (distance in the position outside the head) of the 
acoustic image at the time of reproducing by headphone by processing of the transfer function correction circuit 20 
in the above-mentioned DSP7, and the reflected-sound additional circuit 21, It controls to become the acoustic 
image static control coefficient doubled with the characteristic of the multichannel headphone 2. In the state of 
OFF, acoustic image static control performs signal processing of a mix down of the multichannel signal inputted in 
DSP7, and control changed and outputted to the sound reproduction signal of two channels doubled with the 
acoustic feature of the 2 channel headphone 3 is performed. 

[0044]The 3rd of a selection control detects the connected state of the headphone 2 and 3 in the state of one of 
acoustic image static control, It controls to become the acoustic image static control coefficient doubled with the 
characteristic of control or 2 channel headphone so that it might become the acoustic image static control 
coefficient doubled with the characteristic of the multichannel headphone 2. The setting-out control is performed as 
follows. 

[0045]Namely, first in [ as shown in the flow chart of drawing 4 ] Step S1, It is judged whether connection of the 
multichannel headphone 2 by connection of the connectors 10 and 17 was made. If are connected, and it judges 
whether it progressed to Step S2 and connection of 2 channel headphone by connection of the plug 1 8 was made to 
the jack 12 and is not connected at Step S1, it is judged whether it progressed to Step S3 and connection of 2 
channel headphone was made similarly. Priority is given to controlling to become the acoustic image static control 
coefficient doubled with the characteristic of the multichannel headphone 2, in spite of progressing to step S4 and 
connecting both the multichannel headphone 2 and the 2 channel headphone 3, if connected at Step S2. If not 
connected at Step S2, it controls to become the acoustic image static control coefficient which he followed to Step 
S5 and was doubled with the characteristic of the multichannel headphone 2. If connected at Step S3, it will control 
to become the acoustic image static control coefficient which he followed to Step S6 and was doubled with the 
characteristic of the 2 channel headphone 3. And when not connected at Step S3, after processing of step S4 - 
Step S6 returns to Step S1. 

[0046]In the control in step S4, The reproduction by the 2 channel headphone 3 is in the state set as the acoustic 
image static control coefficient doubled with the characteristic of the multichannel headphone 2, The signal 
equivalent to the forward left right channel audio signals floor line and FR is outputted to the audio signals L and R 
of the right and left as an object for two channels among the sound reproduction signals of a multichannel. 
[0047](Embodiment 2) It corresponds to the on-off control in the acoustic image static control mode by the control 
means which sets up whether acoustic image static control is performed in the above explanation, Signal processing 
of a mix down of the multichannel signal which was inputted in DSP7 in OFF is performed, and it constitutes so that 
control changed and outputted to the sound reproduction signal of two channels doubled with the acoustic feature 
of the 2 channel headphone 3 may be performed. 
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[0048]On the other hand, the point constituted so that acoustic image static control is possible is the same so that 
it may be orientated in the position which the acoustic image left, when hearing the sound reproduction signal of the 
multichannel outputted from a signal processing means by headphone, but. In [ when connection of only jack 12 and 
the plug 1 8 which is the 2nd output connection means is detected with this / irrespective of / the on-off state in 
acoustic image static control mode ] DSP7, Signal processing of the mix down by the inputted multichannel signal is 
performed, and it constitutes so that control changed and outputted to 2 channel audio signals cried with the 
acoustic feature of 2 channel headphone in one voice may be performed. According to such a gestalt, regardless of 
turning on and off of acoustic image static control, reproduction depended at least on the head private decision by 
two usual channels can be performed only by only the 2nd output connection means being connected. 
[0049](Embodiment 3) The point constituted so that acoustic image static control is possible is the same so that it 
may be orientated in the position which the acoustic image left, when hearing again the sound reproduction signal of 
the multichannel outputted from a signal processing means by headphone, but. When connection of the connectors 
10 and 17 which are the 1st output connection means is detected. Or when connection of both said 1st output 
connection means and the 2nd output connection means is detected, control DSP7 to become the acoustic image 
static control coefficient doubled with the characteristic of the multichannel headphone 2, and. It constitutes so 
that the initial value of acoustic image static control may be set as the center of acoustic image normal positions. 
According to such a gestalt, the state of acoustic image static control can be set as a main predetermined control 
state by connecting the 1 st output connection means. 
[0050] 

[Effect of the Invention]According to this invention, it is the sound system which constituted multichannel 
headphone and 2 channel headphone so that connection was possible as mentioned above. The signal processing 
means which processes a regenerative signal corresponding to the sound source of a multichannel, and outputs a 
multichannel or the sound reproduction signal of two channels, The multichannel amplifier which amplifies the sound 
reproduction signal of the multichannel outputted from this signal processing means. The 1 st output connection 
means connected to the output of this multichannel amplifier, 2 channel amplifier which amplifies the sound 
reproduction signal of two channels, and the 2nd output connection means connected to the output of this 2 
channel amplifier, Have a control means which controls said signal processing means, and a control means, This is 
detected when multichannel headphone are connected to said 1 st output connection means, When 2 channel 
headphone are connected to said 2nd output connection means, this is detected, and the advantageous effect of 
since it constituted so that the selection control of the regenerative-signal state of a signal processing means might 
be carried out corresponding to each connection is acquired. 
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T, iiCa>Lfcv;l/f-^>*;W\<y F*> 2^©^$ 

§FL, 7D>h&^i§FR, t7-^K£tM 
fSL, *5*>F6*P€*S R©40©gj*-ft*f) 

ffiiE®®2 o tKMmtim®&2 1 ©jast «fc t>, 'nv 

F*> 2 , 3 J: D»±-r*Rfcfc»t**«©£{fcffi» 
OPtfM&WcSittfc'Bi) ©H5£*fr5fc©Tfc!K * 

[0 0 3 6] €MnSCliiEISK2 0(4, ffiSffiHKRII 
U/-cll»©xe-*A^I»S#57C*Tf©it»#J«»© 

*«*tt*±j«:if^-r«fc»©«yi*tf 5 fe©T*, 

•^»©7*V*;l/7*;l>*TMBJ*£n % g^3-x^ y 
^S©S^-9->7*y >^JB*»**^tt^ir >*;P 

F*> 2 ©JilR©«tB, 2 f-v >*;l/^\-y K*> 
3©»«E©«tttWJ£U tO'Ny K*>©WtlciSi; 
Tkl^lc, »-r^;I/7-f;U*©*y7%*WSE-r* 
ciilckO, WttJc»*Sbfct>©4:-r*«fe5fc#li«bT 
v^„ llT\ **kLT©ffllll*ft-Si: 

[0 0 3 7] ElHttttnslft2 i BfJEffilttMit 
fc«ft©Xlf-*fr6WR#S5c*"C©SI*«*»©« 
«*tt*±KWR , r*fc»©»I*ff 5 fe©T% Wittf 

atw»««nfea»©iig»i: u^hbmit«*« 
n, ^3— 7-c y^Tasswa^^^T 01 ; >^ja»a 

/i/H»«©ffla*a»-r*«t-5K«ijatbTi/^*. 

HU^LfcV;U^^+>*;l/^-y F*>2©»«©tttB» 
2 9 L -v>*;l/^-y F*>3©g^©«imic^f5L, ^© 
'N-y F*>©1#14fcfSUT&llffili:, IS^-r^c i:tci 
t), «ptttJ*lSLfct©4:-r5J:5lcfllfiRLT«/^S. ^ 
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[0 0 3 8] *fc, ftti*8lslB2 2(i. €3§Bfttt£lBl 

JoatfStternfcs. i f-*>*/i/©6o©&*-*:/*./u 
©m*t©ing • MSta ^©ATjsn/c^ft^ft© 

[0 0 3 9] xt>$nrz-?)i?i-\yz.)i< : gp{m<Do 
v^vy K^ffi^s l i . f7->yK6i§SRi 
tt, a-;U7^;P^ l 9fcttLT£jiMSMlE|5|B2 
OA^LTff^ffla-r-StWt;:, ;W/U7-f;^2 3 

IfSL, ^59>F£^rfI^S R^LTffJTJfSi 

^{I*§SL, +J"77>F££Wf SRfcLTW:, A7J 
fij£D-9-5 -7 > F£«^§ S L i , Vy^y F£fl# S R i 
©3-6, »«jS$*D#*fflfrr*J:3li:LTfc»K Aft 
«^©5««l«»ttai*W©7D>'h£«pfl9FL. 7 

[0040] xjj-£ntc-?;i3-?vy*j\<mE 
^©•5-^ t7*7-7r-if swi tty?-ff c 
ltd:, mft<By©7oyh£^wtFL, yuyvtt 

^{m¥RK&mtn, ; e©7n>h£^?fi#F l, 

7P>hfe^fi^F R#Aft£tt5'Vy F*>©tttt 

Xtf-7J2a, 2 btioT, -t>^-^-V>^.;KD# 
fSfH§£kS£-t3fe©T-9, 2^+>*;l/-vy F*> 

3 ©»£tt£;&©X 3a. 3 b ic «fc o TEIttK:!! 

[00 4 1] W±©«fcdt<Btf«tlfeD S P 7lC<fco 
T, tt££SIHftfflIEIIIft2 0 fcS»*(?Hin@BS2 1 © 
KMC* 1 ), ^yF*>2. 3KJ:DI?£-f S^Kfctt 

Sft&lttl*, WW* & l 3 K J: 0 ft o . 
[0 0 4 2] Wfll^gtl 3fc£Saftfl!l«|0$l & A 

fetK CtlttD VD7"U— V dfr^feSftt*-^ 

*) ©w*fl», T3>**aaHHw©atfj«we* 

0, -r;Uf-f-+y*;U©«p3— t'-c y^Stt» AC 
-3VDTS, F;Hf-7a a 5>y *© 

4 <D«Hft*ff 5 tat, D S P 7 ©ffi#«yi©l&£*:fT 

[0 0 4 3] MRMtP©82tt. «flt£ffiflMtP« 
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miWtf*y<DimT\ mlj$©D S P 7Kl48»t«@tH 

msEmt2okEMmim®#2 1 ©sastcto, ^ 

JHMfcfcttSlgJi) ©IS^%fTdfe©T', v/U^^ 
>^;l/^\-y F*> 2©fttt££fc^c^«£{ft8iy8P&a 
Kft*J:5lclWliP-r*. g«£ffifflfP#*7©tffigT 

(i, d s p 7 \a3^Tit\t>-£tirc-?>vn-vy%>im 
%o~v?x?yy<Dm®m*'i7vtmc. 2?*y 

10 -y F* y 3 ©£W$tt££*>-£fc 2 =f-f y*il><D 

[0 0 4 4] ffiRM»©%3a. «*£ffllMHftl< 

^©ttlKlCfcl^T, ^K*>2, 3©&fttfffi£1$ 
HILT, v;Vffty*;i/'\7 F*>2©1tttK:£t>-& 
fcSfttSffiWIPffftfc** J: 5 KM*, 2?\y 

S±-5U:«Rllp-r*o *©R£ffl»H\ WT©J:5fcff 

[0 0 4 5] -Tftt)^, H4©7P-f-¥— HfC^fJ: 
20 tf7fy/*S ltJ3^T» 3***1 0, 17 

OglKi5T;l/ff+ >*;Wvy F*> 2 ©SftttfS 

fcjfSA/?*7>y* 1 2i:7*7^1'8©»tt»c«fc4 2f-v 

r-y7S 1 ■?»ttStiT^***fttfX-ry7 p S 3tcjiA 

■eraanc 2 y^i^y F*>©a«<«rnfcfr 

frtWW-TS. 2T*&*rt£ftTl^ni£7xX-y 
7°S 4 iCjtAT*, y*;l/«^-y K*> 2M*2 

f - -v >*;1/^n >y F * > 3 (DWSifi&Mte t\X^2>ic$>fr 
30 ^t)P,-f, v;l/^+>*/l/'\y F*>2©«Fttt^t> 

S 5 ICitAT-v;!/^?-* >*;l/^\-y F*> 2 ©#ttlc^ 

Xf-'y7°S 3T?&*il£ftTl,vfUf, Xx-y7°S 6tCjiA 
T' 2 >*;l"vy K*> 3 ©Wtt£^t>-e-fciH»£ffi 
W»«»K!a:«±5K:iH»-r«. *LT, Xr-y7°S3 
■PSa*«tiTV*v^«^» Sa*Xx-y7°S 4~Xx-y7' 
S 6©Ma^{i> Xf'V7S 1 tCtif^o 
40 [0 0 4 6] Xx-y7S 4 (C^it^HfilO^tC 

+ y&l^ >y K* > 2 ©ffl£lc6fcefc«ft£ttMflft 
RtWStrtifctttt-e, v;l/^^+>*;l/©§S«4« 

©fi^*x 2r*y*>imtLT<Dtt<D : gpmm, 

RlCtiJTJLTl/^o 

[0 0 4 7] (HJS©«J82) tt±©KWTtt, 
ffiMIHtff 9 *» if 5 fr©RJE*f! 9 Sf^# Sic i?.gfi 

50 ^tc. D S P 7 (cii^TfiA73$tl^v;l/^f- + >*;l/ 
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mos.vtzPvxDmmumzftot.xt^ z*v 
[0048] cnic^LT, mwi^a^w^ft 

S , vjl/^-ir>*;l'©*»»4fi9*» F*>t <fc 

8©*©»tt*<i*fflsftfc*^ isgffiMt-Fo io 

2ttfcv;l/^+ y >©«*§& 

S*fr 5 kftk:, 2 yjWNv K*>©f«$ttt 

tUf, Slfc^fl[»J»0*> • *7KH«fc< , Hi 2 ©Hi 

[00 4 9] mm<DWM 3 ) $ fc, f§*f a j; 0 
a*Sn%v;V?-?-*y*;l/©IHRf£«#*, 20 

* y ic <t <o mar % m k s»*«nfcffiB t ^(a-r * «t 
m v&ti&Wi^mT'&z?*?* i o, 1 7©a«t*< 

y^)V^y K* V 2 ©Wttfc^fe-efcSfcSffifBI 
Wft»fcft*J:5fcDSP7*iMW"r5i:afc:» 

*UKLfcfc©-ea&3. d©J:9^^tcintf, in© 

a*»«t^a^»at**i*cfcfc:j:*), iwwo 30 

«^*«K*^©flfS©i6iJ»«i8k:8aS-t?* *. 
[0 0 5 0] 

[fgflfl©^*] «±©*3lc*aW»cJ:nMr, 

;l/©*«k:i*(SUTfl*ffl^©«yi*ffoTv;l/f-f-ir 

^*;P©S»S4fi^*i««f*v;l/^+y*;U7> 
rk, Kv;Pf-f-ir>*;l/7>r©a*lc«««nfeSB 40 
i©ffi*««^ai:. 2^+^**©«BI4«9*« 
*f*2f-v>*;l/7>^k % &Z3- j ry*;l>7y7<D 

i-^y^vw v*ymam 1 ©a*!«ss#ac»tt 
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>jwwffi*2©ai*««*aic»K«tifc»^ttcn* 

ttffiU **©»Rfc»J6LTfl»»l¥«©!?4fl» 

5 ns *>©"?**. 

[HiB©n¥%Bm] 

[a 1 ] *«w©a 1 ©*jfi©}BJ6K43»**wi^t 

g©7u>y*0 
[03] IQD S Prt©«|jS*aVr:/Ei:y*H 

[04] ra««««tcw*fibfcffi^«uiwtt©»3e*w 

C««©Wffl 

1 ^§i?£gg*<* 

2 v;I/f-f - y^;l^\ y F * > 

2 a TA/^f-y>*/I^v K*>©M£Xlf— * 

2 b v;W^ K*>©W&Xlf— * 

2 c ifrtt* y*>u^v F*y©^E^tf~* 
2d v;l/f f t^My F*>Ote^^-* 

3 2ftV*/WN-5»K*> 

4 A7J0S8 

5 xn-^ 

6 A/DS»» 

7 D S P (xi^bi/^^o-tr-ytf) 

8 D/ASSSig 

9 '*rh s $- s f-*y*toTy? 

10 % 1 ©ai*ft«*a 1 0 

1 1 2^^>^;l/7>7 

1 2 mz<Dtat>mffi^® 

1 3 frjsp^a 
1 4 

1 5 jft^a 

1 6 wm-n. 

1 7 3*** 

1 8 ?<79 

1 9 n-/U7^JW 

2 0 £5IMg!tfifIE[s]S§ 

2 1 KitfttttniaB 

2 2 MgsgHJBS 

2 3 /vf/«7-f*# 

2 4 jl&HJgg 

FL 7nyb£^i§ 

FR 7n>h^f§ 

SL -9-^>>>K£^fl^ 

SR tf9*>K:&»W9 

L 2ff>^flil^ 
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